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(57) Abstract: 

H3o6pexeaHe othochtch k o&iacra pewoHTfio-ioQniimioHBbix pa6or h HanpaBneno noBbrmesnc 
344ckthbhocth. Cyn> mo6pcTCHHH: cnoco6 oajuTJo^iaeTCH d nepexpuTHH soma HcrepMtTH^mocTH o6cam?oa 
Rarioiiitbi n3HyrpH nnaerbfpcM B3 nc«^o pktupy cmoh Tpy6bt, HaroTOB/ieHHOH ho Tepuonnac i HHJdwro 
uaTepHana. Hanpmiep nDJiflormieHa, a H36btTO««Boe naBJicHnc co3n;a»T 3a caer pacnrapeaMn 
cmcopaaorpesaDnxerooi h caiJopaanRpatt^erocfl uaTep aa na, HanpHMcp, CHTB - cwcch k3bcctkoboh a/ih 
ropaux m 6ypoctt>ix pafior. Koropww 3anonHHXoT Tpyfiy ho TepwcnnacTBPtnoro waTepaana oepcA 
nepexpfatTHEM 3ohm Herepwriu^aoei a oGcamroa kojiohhu. 2 3.n. fnu. 1 rafin. 
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Description {OmcaBke ■3o6pereiiM5i]: 

Mao6pcmmc ctthochtcr k otimacrn poiOHTHO-B3onHUj30HHMX pa6ox (PHP), a umchho k cuocutmM 
BoocTanoajiemui repuen«HOCTM ooca^Hbix kqjiohh. 

HsBecren cnoeo6 BoccraHOBn«mn nepMenraBOCTB o6caHHbtx kcjiohh , GBUDCuajocuBB cnycx kqhohhw 
HacocBO-KOMnpcocopHwx rpy6 (HKT) muse wHTcpoana HapymcBHH o6caflHofl kojiohhw, 3asa^HBaHHc 
TOMnonnpyiomeg t> pacrBopa b HKT npn ontpbrroM 3aTpy6H0M npocrpawrrae. noprbew HKT Bbnnc 
pacnermoro ypoBBH TaunoHnpyioniero pacreopa b cKBajraHc, npoflaBraroaHHe TaunoHHpyioincro pacroopa 
3a t>6caAHy» KOJioHHy npH oaKpurou 3aTpy6noM npocrpaacTBe [1|. 

Hcflocra-ncH aManora 3axjnotiax>Tcn d tom, wto. no-nqpBbix. npo^aBKa TaMnoitHpywiuero pacroopa u 
3aKononnoc npocTpaiicTBO BoowoxEa TOJibiio trom bucokbu H36brro^HbiM ^aenaTOCM. hto Kc6e3onacHO 
He/iocTHocTM ocrwiiJiofl ^acra oocagnofl eojiohhw, eo-BTOpbix K3-3a ycafloraocni tawi numpyionjpx 
uaTcpora/ioB pc3yjibTaTHBOOcn> onepatqad nc npenumaer 60%. 

Haa6cuioe 6nn3KBM k B3o6pcTCHmo no Tex Huv e ca oft cytnpocrB HanneTOl cnocoti ycraBOBKJi nnacTt*pH a 
KHTCpsane BcrepocmPiBocTH o6c«hhom aanoHHw ny-ron nepatpwTWH 3omv HerqafcnWHOCTB HOHyrpH 
nnacTwpcM bo McrawnracKofl Tpy6bi c notyie^yiomavt ee pacnnipeHHCM 3a cwr coa^ai™ b36utomrbfo 
AauncHHH |2]. 

HcflocTaroK H3BeCTHoro cnooo6a 3aKJD0Qaerc5i b tou. uto miacTfaipb BunonncH 03 vcrraaaa. a 3ro ue 
nooooTLRCT warepmin nnacTupn 5«flaararoaTb b cimu htth 'lpeuuiuy b o6caflHOH kojtohhc 

3a^a^a 3aHjnonacrcsi b noBbnnf hhh 9$$ckthbhocth peuoHTiio-toonHi^ioHHbix pa6or npn o«hobpcmchhom 
CHUXeHHK Tpy^ooaTpaT. 

nocrraBneHHan 3aaana jjocTHraeTCH tcm. vro b cnocoCe, BSJnonaomcM ncpexpbiTKc 30Hbt hctcpmctipibocth 
o6cappttx kojtohh H3ByTpa miacTbipeM. BbaiojiHCHHWM b bkhc Ac^wpbOipycMoft xpy6w, pacnmpcBHc 
nnacrwpn no ecefl Ararae nyreu co3n,anHB BstibiTOHHoro jjaBjieHHH, b KauecTBe a«fropMBpyeMoft Tpy6bi 
ncno/n>3y»T Tpy6y H3 Tepjuonn acrauHoro MaTepnana. a K36biTOUHoe ^aBjieHHe ccojjajor 3a cuer 
pacQnspcHUH caMopa3orpeBa»n*erocR b pacumpyoomerocH MarepHana, Koropbou 3ananHHKrr Tpy6y H3 
TCpMonnacnwHoro Mareptia/ia neptn, nepeapbiTHeu 3ohu HcrepMcnwaocTH oocaflHoa kqtiohhu. B saucer Be 
Tq>uonnacrmHoro Ma-repnana Mcnamoyjor narataraneii, a b Ka*iecTBe caMopaaorpeeaioiueixjctt h 
cakiopacxirapfiDOXDjcrocH Maxepsiana HcnanbsyioT CMTB - cmccb HasecTKOByio pjm ropHbix b 6ypoBMX pafiox. 

CHTB npHMCQHioT, macBbtu o6pa3oM, npa pa3pyrnceHH npouHtoc xpynxiix MaTcpuajioB (cicajibHbie nopo^bi). 

6cT0HHbSX H XCJlC3o6cT0HBUX HS^CTODt. KaMCHHblX EUia^OK, fJ/LH Ao6bTO5 CpHpOflHOTO KaMHH. OH 

npcncraanneT co6ofl noponocoo6pa3Bbdl aeropiotrafl h HesspuBOonacQuft uaTepaan, ^ajDmpfl c Bo^oft 
n;enowyi) pcaaxooo (pH 12). rips cucnuasaHKn oopomKa CHTB c sc^oft otipaayeroi cycncHSHH (paCouan 
cuecfc). Horopaa. Cyrorro 3anHTa b ranyp, cACJiaHHuft b oCkktc, mwicmamcM pa3pymansK), c tc^chhcm 

BpOABH CXBaTfafBaCTCn. TBCp^CCT, OABOBpClfCBHO yUCJUlHUBaHCl* B od»CMC. VBCJZH t iCHKC o6laO<a - cnCRCTBEe 

rwjniaTaqHH kovoiohchtob, exo^fflupx B cocTaB CMTB. npHBO^isT k pa3«HTHX> b mnype i V^paTaqBOHHoro 
^aaacHOH (6onee 40 MriaJ. rio^ jjeftcTBHeu nR^paTaqnoHHoro ^aBJicmw B tcjic o6^otTa pa3BHBaioTcn 
BanpnacHsiH. npHBQ«Hmac e ero paapynieBmo |3]. 

Bcnn cycncH3H» CHTB sararrb b Tpy6y B3 TCpMoinacmiHHoro viaxcpMana, xo ccrb mo MaTcpuaaa, 
pa3UMT«jaiomenocH npn narpcuaHUH, 3arepueT«3HpoBaTb kohibj. to Mepe3 1,5 r uaHBtrrcsi peaxupn c 
Bbi^eneHHCM Tama n pacnznpomeu CHTB. Tcnna Btj^tnncTc« flocraiwHo. <rro6bi pasorperb TpytSy ao 110 - 
120°C, a 9TO Bbmie -rcvairpa-rypu, npH KoropoB, HanpHMcp. nonnroiTieH pa3MHrvaerc« h npoHBroer 
DOBbnncHByx) Tcsy^ecTb. Tpyoa yBcnHVSBacTCH ffsaMerpc 6c3 paopymetmH, a b cay^ae « 
npfnaapBTeJlbHoro coycxa b cKfiasauy o aoay HcrcpbicTsnmocrTH o6ca^Boa kojiohhw c Hararobf 
npsxxHMaeTCff k oficaffHofl kojiqbhc, TepMonna cnraab ril uarrcpaan npoBHKacT b cmm khh Tpcnnray h nooie 
OKOHuaBHR pcaKipm h HopwamEianBH TewxKparypbi saTBCp^eBacT h o6ocncvaBacT HaflOKByio K3onm]Bio 

noBpCJKRCHHfl B o6ca^H0ft KQJIOHHC. 

npRucp pcanH3aiQfB. ripemiaao jsmm . *rro sa rny6tatc 400 wt ^KcnnyaTaipaoHHaH Koraossa RHawcTpow 146 mm 
c Tcjnnjmoa creBQX 8 uu Kueer Tpempey nmpaHofi 2 uu h lyiHsofl 2 u. 

BcpyT nonx3TM7icHOByx> xpy^y ^raraoft 4 u c HapysBbiw ^HaMrrpoM aa 2 uu u«qjdc BHyTpeHBcro 
AMaMcrpa o6ca«Bofl KonoHBbi b HHTCpeajic HcrcpMcnniHocTB (t.c. 128 mm) b txvbqbhob ctchok 6-8 mm. 
3arnyraajOT hbtkhkb kohcu Tpy6. Totobht cycncK3HX> CHTB, a«b Hero 6cpyr 100 ar noporaaa h 30 ji 

TeXHBTOCKOH BO^bt. CyCDeH3MX) 3araSBa»T B nanB3TRJICB0ByK) Tpy6y. rcpMCTB3Hpy»T BCpXHHfl KOHen TpytS h 

na KonoHHC HKT H7m TpocHKc Tpyoy cnyacaKyr b 3ony HerrpMcrsnmocTH o6cafleoft rqaohhw . 

Mcpc3 1.5 m HaMBuacrcH peaicmtH » npoMCXOAnx paoorpca m paa^yBaHMc nonHanuicaoBOB Tpy6u aixnoTb 
jyiH conpHKocHOBCHBB co cTCHKaMH o6caflHoii KCJiOBHbt. Bojicc topo. nocKOJibRy MaTcpwan xp>-6w 
pa3MS?roeH, oh npoHHKacr h b TpenjHHy, TaKHM o6pa-v»M AonoraoiTenbHo ec repMerorawpyer. 
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floc/ic okohhshhh pcampnr, HoropaH npoTcaaer 0,5 - ),0 m, cKEHUUBy otrraarunoT e nonoc Ha 4 • 5 q pjw 
BoocTauoa/icHMH TewiiepaTypbi r aaroqpflcDafmH nongan rg n c a oaoA Tpy6w. 3aTcn Ko/iomty MKT rum 

TpOOCK, Ha KOTOpbDC ECTiaCTbfpb 6bUl diyil^CU B CKBAJUHy, nOJ^HHUaiDT HA UOBCpXHOCTt*. B CKB&KHHy 

coycxajor KonoRHy 6ypaniflux Tpyti c uanoraGapirrHWM TypfoGypoic Aonorou mm (frpeaofl h paatiypHBanr 
repMcr«3iipymiQte yoma u cc«ep*niMoe nojnssTwicHOBoft TpytShi. KonoHHy 6ypKJi£*mx ipytS nof(BHMaK>T. 
npoH3BOAHT onpeocoBKy o6ca^Hofl KonoHHbi oomacso fleftCTeyiwnHM twcrpyituHHU. 

ripqa^ymecTPa np^n/iaraeuoro cnoco6a ocHOBhnaaiDTCH Ha tow, *rro noopcjsflcswe b o6ca^Roft kohohhc 
H3Q7iHpyeTCH 6anee Ha^exHO 3a c*kt npoHHKHoeeHHH uaTepnajia nnacrbipn v ctsm\ wm rpcmwuy. K -rouy 
«c nnacTUpb H3 cHHrenracKoro uaTCpaana AanroBewee. trk kbr hc no^ncpmcH Koppoosot. 

Hctohhhkk KH$opuaijaH: 1. EnameeHM B.A., yMCT6acs B.r. CnpaixraHHX *acrepa no KaiterrajibaoMy 
pcuomy CKBaxm. M.. He^pa, 1985. c.163. 

2. ABTopcsoc CBM^eroibCTW) N 1601330, CCCP, mi. E 21 B 29/10, 1990 - nporonm. 

3. KacrpyKUHK no npioyicscHHJO cwoch H3BecncoBoft a** ropHMX h 6ypofiux pa6or (CWrB). W3«. AO 
"CTpOHMaTepHanbl", 7 c. 
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Claims |4>opuyna H3o6peTeHra]: 

1. CDQO06 BOOCT&BO&nCHHH rcpMCTTHMHOCTM o6caflfBfcfX ROJT0HB, BKJDOMQJOmpfl HCpCXpt/TeC 30HU 

HerepuenriHOCTB Haayrpn nnacropeu. BbtnonHCHHWM b bmrc nafropuHpyeuoft TpytSw. h pacnmpcsHc 
nnacrwpsi no Bpcfl ^rarat nyrew co3jjaHHH H36wro*iBaro AaaneBiiR. ormraaixiQiAcR toi, *nx> b sauccree 
fle^opwMpytwoft TpytSw ncnomayKrr Tpytfy m TcpwonnacnwHoro wa-rcpiiana. a ksoWtomhoc flaanoorc 
axvjaxyr 3a cmct pacmnpesHH caMopaoorpcBajomonocH h cawopacmnpHiotiicrocff uarepHana. KorropbiM 
aanomunoT xpyoy ro TepuonnacTfwnoro ua-repMana nejxfl nepeKpbrruew 3omj HenepvciwHocTH o6caflHofl 

KQJTOHHbl. 

2. Cnoco6 no n.l. ormwajoimsftcH reu, uro b Kauocmc TcpuonnacrH^Horo waTepnana HcnojiKsyiyr 



3. Cnoeoti no nn.l m 2, oTjnraaioiEpfica tcu. ito b KauecToe cauopaoorpcBajorncrooi u 
cauopacnznpfnoiz^erocfl rarepiaana Mcnam>3>w CWTB c%ita> foaecTKOByK) juih ropma h oyposbix pa6or. 
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Drawlng(s) [MeprexH|: 

XapSKTepMCTMKa CUfB 



XapaicrepMCTMKa 


3HaweHwe 


1 . BoAO-cweceBoe oTHoiueHHe cycneH3MM 


0,3 


2. Pacxofl nopoujKa Ha 1 m 3 ofrbeMa, t 


1.8 


3. PacreicaeMOCTb no KOHycy A3HMM, cm 


20,0 


4. rinormocTb cycneH3MW, t/cm 


1.8 


5. BpeMfl Havana peaKuwu rwflpaTauiw npn 




TeMnepaType 20-25°C, mwh 


OKono 90 


6. TeMnepaTypa caMopa3orpeBamiH, °C 


Sonee 100 


7. Cqen/ieHMe ksmhp CTpy6ofi, Mna 


5.0 


8. ConpoTHBnenwe ksmha cfcwibTpauHM boaw, Mna 


6onee 60.0 


9. flaBneHne npw pacwvipeHMM, Mfla 


flO 45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure ,in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 Vi hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 1 0 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 1 46 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from V 2 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/lu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh raboi [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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